SYNOPSIS A semi-automated method for the determination of free fatty acids in plasma based on Mosinger's manual method (Mosinger, 1965) is described and the results of a comparison with Dole's titrimetric method (Dole, 1956) are presented. There is almost perfect correlation between the two methods, and the automated technique is simple, reliable, and significantly more accurate and precise than the titrimetric method.
There is a considerable demand by workers in several fields, which include cardiovascular disease, diabetes, obesity, and pregnancy, for a simple and reliable method for estimating free fatty acids in plasma. The standard titrimetric methods in use (Dole, 1956; Gordon, 1957; Trout, Estes, and Friedberg, 1960) are unsuitable for routine estima- tions, since they are tedious and relatively imprecise. A colorimetric method described by Duncombe (1964) is simple and accurate, but its specificity is not the same as titrimetric methods, and as Howorth and his co-workers have pointed out (Howorth, Gibbard, and Marks, 1966) , comparative studies with different techniques indicate that serious discrepancies remain to be accounted for. Our experience with an automated method, based on Duncombe's technique (Antonis, 1965) , accords with this view. In our hands, Antonis's method gave values significantly lower than those obtained by Dole's method, even when the extraction procedure recommended by Itaya and Ui (1965) was followed.
Recently another colorimetric method has been described (Mosinger, 1965) which appears to give results comparable to those obtained with Dole's technique, although the published data are limited. This paper describes a semi-automated method for the determination of free fatty acids in plasma based on Mosinger's method and suggests that it is a significant advance on existing methods.
The basis of the method is that the fatty acids are first extracted manually from the plasma into heptane following Dole's extraction procedure (Dole, 1956) , as modified by Trout et al. (1960) , Received for publication 10 February 1967. and the extracts are then analysed automatically using the colour reaction described by Mosinger (1965) . This involves the addition of sodium barbital and phenol red in heptane-ethanol. Free diethylbarbituric acid converts the alkaline phenol red into its yellow acid form and the optical density is measured.
REAGENTS AND STANDARDS
EXTRACTION MIXTURE Isopropyl alcohol, 40 parts; heptane, 10 parts; IN sulphuric acid, 1 part (all solvents redistilled) BUFFERED PHENOL RED REAGENT The stock solution consisted of 1 % phenol red in 0-12 M sodium barbital and was prepared as follows: Sodium barbital, 2-5 g., was dissolved in about 50 ml. of hot water (60°-70°C.) and 1-0 g. phenol red added and dissolved. The solution was then made up to 100 ml. with water, filtered, and stored at room temperature in a dark bottle.
The working solution was prepared one hour before use by adding phenol red reagent were pumped together through a double length mixing coil and the mixture then passed to the colorimeter which was fitted with a glass debubbler (C1) and a tubular flow-cell with a 15 mm. light path. The extinction was measured at 560 m,u. Range expansion was achieved by placing a variable resistor in series with the negative side of the reference photocell (Taylor and Marsh, 1960) . This was usually set at between 300 and 400 ohms and a number one aperture used when setting the baseline to give 5 % transmission with the heptane blank. Acidflex or polythene tubing was used throughout and all connexions were made with polythene nipples and acidflex tubing but it is possible that solvaflex tubing might be satisfactory. At the end of a run, the apparatus was washed through with heptane in all lines and dried by drawing air through the system. Working standards were prepared from the stock standard solution every three days and standards were extracted with each batch of samples. Plasma extracts with a free fatty acid content greater than 1,120 ,Eq./litre were diluted with heptane and re-analysed.
All glassware was cleaned by scrubbing with soapy water, followed by immersion in concentrated chromic acid overnight and finally rinsing 12 times with tap water and four times with distilled water.
The estimation can be done using plasma diluted 1 in 2 Figure 2 shows a typical standard curve. There was virtually no baseline drift when the working colour reagent was made up from the stock solution one hour before use. Recovery experiments were done by adding palmitic acid to plasma samples. Table I shows that the recoveries ranged between 83 and 107% throughout the whole range of palmitic acid concentration tested. investigations and also compares the precision of the AutoAnalyzer method with that of Dole's titration method in our hands. It can be seen that the AutoAnalyzer method compares favourably with Dole's titration method in respect of precision and that the extraction procedure contributes significantly to the variability of the AutoAnalyzer method, in spite of efforts to standardize it as far as possible, e.g., by the use of automatic pipettes to dispense extraction mixture, heptane, distilled water, and sulphuric acid. Figures 3 and 4 the correlation between the two sets of figures is examined. Overall, the AutoAnalyzer gave slightly lower values than Dole's method but the difference between the two methods was not statistically significant.
The specificity of both methods depends on the extraction procedure. This has been discussed at length in a paper by Dole and Meinertz (1960) and would appear to be sound. Antonis (1965) . It should be noted that Antonis's method is based on the colorimetric technique devised by Duncombe (1963) which was intended for the determination of free fatty acids in chloroform eluates from paper chromatograms and that when Duncombe subsequently applied his method to human sera (Duncombe, 1964) 
